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TBep^KX TOIUXHB, HJIH TOEUIHBa KOTOphlX 

ckjiohhw k Bn6paiXHOHHOMy ropemio. flBiira- 
Tejib coflepxirr Kopnyc, coiuioboh 6jiok, nporao 
cKpemieHHMH c KopnycoM sapax TBepaoro 
TomiHBa c ynpyniMH MaHaceraMH, pa3MemeH- 
hhmh y ero topuob. 06pam eHHbiH k comioBOMy 
6jiOKy Topei; 3apsma y^ajieH ot kphthmcckoix) 
ce^eHHfl coiuioBoro 6jiOKa Ha paccroaHHe 4 - 
16 HaMajibKbix tojijuhh ropamero CBoaa 3apsma. 
BHyTpcHHHH AHaMerp MaHxeTH y yica3aHHoro 
Topua cocraBJiHeT 0,7 - 0,9 MaxcHMajibHoro 
HapyxHoro ^naMCTpa 3apsifla. BbmojmeHne 
paxeTHoro ABHraT&ra b cootbctctbhh c H3o- 
6pcreHHCM tio3boji5ict o6ecnenHTb 3(Jx|)ckthb - 
Hoe rameirae BMCOKOMacTOTHwx h HH3KOHacroT- 
hux KOJie6aHHH naBncmisi b ABHraTejie npn 
bhcokhx napaMeTpax hjiothocth 3aps^caHita h 
MHHHMH3auHH co3aaBaeMHX flBHraTCJiCM xpy- 

T5TTTXHX MOMCHTOB, o6yCJIOBJieHHh3MH 3KCIjeHT- 

pHCHTeroM ero t«th. 2 hji. 
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ripejyiaraeMoe H3o6pereHHe othochtcs k 
BoeHHOH Texmnce, a hmchho k paxeTHbiM 

flBHTaTeJlHM C 3ap5maMH H3 BUCOKOHMHyjIbCHMX 

CMeceBHx TBepflMx TomiHB, npo*mo cxpemieH- 

HblMH C KOpiiy COM , H MOJKeT 6fcITb HCnOJH>30BaHO 

b paicerax (peaxraBHbix CHap^ax) c TBepflo- 

TOIIJIHBHMMH ABHTaTeJIHMH , TOIUIHBa KOTOptlX 

CKjioHHw k BH6pauHOHHOMy ropeHHio. 

O&beKT H3o6peTeHHfl npeacTaBJiaer co6oh 
paxeTHMH ABHraTejib c npoMHO cxpeimeHHMM c 
KopnycoM ABHraxeafl 3apaaoM BwcoxoHMnyjibc- 
Horo CMeceBoro TBepAoro TomiHsa, npeflHa3Ha- 
MeHHHH fljiH npeo6pa30BaHHfl noTeHnaajibHoii 
3HeprnH ToiuiHBa b KHHcraHecKyio 3Heprnio 

HOCHTeJIH, H MOBCeT 6MTb HCnOJIB30BaH B 

KanecTBe ABMraTeaa - abhjkhtcjis bhobb 
pa3pa6aTbiBaeMoro aaju>Ho6oHHoro peaxTHBHoro 
ciiapana. 

Bn6pauHOHHoe ropeHHe b xaMepe PflTT, 
conpoBo^aiomeecH nepnoAHMecxHM H3MeHerai- 
eM AaB^eHHs, sBjiaeTCfl BpeAHbiM sBjiemieM h 
moxct cymecTBeHHO noBJiHHTb Ha Hajze^KHocTb 

ABHraTCJIH , CpOKH BHeflpeHDtta, CTa6HJIbHOCTb 

BHyTpH6ajuiHCTHMecKHx xapaxTepHCTHK H T.A. 
Tax, HanpHMep, bo3hhkhobchh6 xojie6aHHH 
zjaBjieHHs npoflOjibHOH mo^h, xoropbie npHcymn 
PflTT 6ojn>moro yAJiHHeHHH, conpoB ouxAa erca 

MexaHHMeCKHMH Bn6paU,HHMH H nOOTJieHHCM 

3HaxonepeMeHHbix Harpy3ox b npoAOJibHOM 
HanpaBJieHHu. 3ro moxct npHBecra k Hapy- 
raeHHio pa6oTbi 6optoboh CHcreMbi ynpaBJieHHa 
h Aaace k pa3pymeHHio nBmarejix h Bcero 
peaKTHBHoro CHap^a b n,ejiOM. 

Il03T0My npH C03AaHHH HOBUX PflTT, 

OAHOBpeMeHHo c MeponpHHTiMMH no yBejiHMe- 
hhk> nojiHoro HMnyjibca thth, co3AaBaeMoro 
ABnraTem»HOH ycTaHOBxoH, ocymecrB^HiOTCH h 
MeponpHHTHfl no cra6HJiH3aiuiH npoueccoB 
ropeHHH 3ap*ma TBepAoro Ton/ima. 

Tax, H3BecTHo ycTpoMCTBo, o6ecneMHBax)- 
mee rameHHe xojie6aHHH npn bo3hhxhob€hhh 
BM6pauHOHHoro ropeHM b PflTT (cm., HanpH- 
Mep, naT. CIHA N 3786633 "OnxcamM 3apaAa 
h pe30HaHCHa« cncreMa rameHHs xo ji c6aHHH b 
PflTT: xji. HKH 60-255, MI1K F 02 K 9/06), 
npHHSToe aBTopaMH 3a aHajior. B h3bccthom 
ycrpoHCTBe npHBOAHTca xoHcrpyxTHBHas cxeMa 
PUTT c CHcreMOH <J)HxcauHH 3ap5ma h 
pe3 oh a HCHbiM crep^HeM. PflTT HMeer xopnyc, 
b ocnjiaM eHHTe/Lb , cohjio h BxjiaAHOH 3ap«fl, 
CHa6«eHHbra 6poHHpyiomHM noxpwTHeM Ha 
HapyacHOH noBepxHocrH h o6ohx -ropuax. Rjih 
rameHM xo/ie6aHHH AaBjieHHsi npn bo3hhxho- 
bchhh HecTa6Hjn>Horo ropeHHH b PflTT - 
anajiore Hcnojib3yercfl pe30HancHbiH crepaceHb, 
pa3MemeHHbiH b xaHane 3apJiAa. 

OAHaxo, pe30HaHCHwe crep^KHH He racflT 
BbicoxoMacTOTHbie xojie6aHHH ue^ioro p^a moa 



h, b to J&e speMa, pa3MenxeHHe b xanajie 
3apsAa pe30HaHCHoro crep^cHa He no3BOJtaeT 
Ao6HTbCH bhcokoh creneHH 3anojiHeHH5i xaMe- 
PH ABHraTejia tohjihbom. 

TaxHM o6pa30M, 3aAaHen Aamioro TexHH- 
necxoro pememui HBJiHJiocb rameHHe xoJie6a- 

HHft AaBJieHHH pHAa MOA UpH B03HHKHOBeHHH 

HecTa6BuibHoro ropemifl 3ap^Aa. 

06nmMH npH3HaxaMH c npe^uiaraeMMM 
aBTopaMH paxeTHbiM ABHraT&neM xBJixenta 
HajiHHHe b cocraBe ycrpoHCTBa - anajiora 
xopnyca, socnjiaMeHHTejis, conjia h 3apflAa 
TBepAoro TonjiHBa. 

Han6ojiee 6jih3khm no tcxhhm ecx oh cyra 
h AOCTHraeMOMy TexHHuecxoMy pe3y^bTaTy 

HBJIflCTCS "PeaKTHBHHH ABHTaTeJIb TBepAoro 

TonjiHBa" (naTem* Pocchhckoh OeAepaimn N 
02102623, aaHBxa or 19.03.96 N 96105263), 
npHHjrrbffl aBTopaMH 3a nporoTHn. Oh coAep- 
TKwr xopnyc, b xoropoM ycraHOBJieHH np>oMHO 
cxpenjieHHbffl c xopnycoM 3apsA TBepAoro 
ToiuiHBa h AeMn(J)HpyK)mHe xa>n>na, pa3AejieH- 
Hbie c ToruiHBOM 3apaAa ynpyrnMH MaH^ceTaMH, 
conjioBOH 6jiok h BoenjiaMeHHTejibHoe ycrpoH- 

CTBO. 

PflTT, npHHSTbiH 3a nporoTHn, (JjyHKuno- 
mpyeT cjieAyiomjaM o6pa30M. 

IlpH pa6ore PflTT npoAyxTH ropeHHH 
TBepAoro TonjiHBa 3apsAa ABHDKyTCs no 
ra30BOMy TpaxTy ABHraTejis, npn stom b 3ap^Ae 
Ha xaxeAOH H3 Ana(})parM o6pa3yerca Hexoro- 
pbiH nepenaA flaBjiemw, oxa3biBaK>nnd6 CHJEbHoe 
AeMn<J)Hpyx)mee achctbhc Ha HH3xoHacTOTHbie 
xojieSanHfl b PflTT. BbicoKOHacTOTHwe xcwie- 
6aHHH racsTca ynpyraMH MaHxeiaMH. 

flaHHHH MeroA 6ojiee a^exTHBeH, mcm 
Hcncuib30BaHHe b PUTT pe30HaHCHbix crep»- 
Hen, OAHaxo npuMeHemic onncaHHOH xoHcrpyx- 
Uhh npHBe^o x nosrB ji eHHio HecTa6HJibHoro 
nyjibCHpyiomero xpyTfliAero MOMenra th™ 
ABHraTe^H. 

TaxHM o6pa30M, 3aAaneH AaHHoro tcxhh- 
Mecxoro pemeHHH - nporoTHna hbjiajiocb 
o6ecneMeHne atjxfcexTHBHoro rameHHH xojie6a- 
hhh npn Tpe6yeMOH iuiothocth 3apa»caHHH. 

06nniMH npH3HaxaMH c npwiaraeMHM 
aBTopaMH paxeTHbiM ABHraTe^ieM flBjisnorcH 
xopnyc, conjioBOH 6jiox h npowo cxpenjieHHMH 
c xopnycoM 3apsA TBepAoro TonjiHBa c 
ynpyrHMH MaH^ceraMH, pa3MemennMMH y ero 
TopueB. 

B OTJiMHMe or npoTOTHna b npeAJiaraeMOM 
aBTopaMH paxeTHOM ABHraTejie o6pameHHbiM x 
comiOBOMy 6jioxy Topeu 3apnAa yAajieH or 
xpHTHuecxoro ceneHUfl cohjiobopo 6jioxa Ha 
paccTosHHe, cocraBjiHiomee 4-16 Ha^ajiBHbix 
TOJimHH ropamero CBOAa 3apnAa, a BHyTpeHmrif 
AnaMeTp MaHjKeTM y yxa3aHHoro Topua 
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cocraBJiaer 0,7 - 0,9 MaxcHMajibHoro Hapy*- 
Horo flHaMerpa 3apaAa. 

Hmchho 3to no3BOJifler cnejiaTb bhboa o 

HaJIHMHH npHHHHHO-QieACTBeHHOH CB5I3H M&KJty 
COBOKyilHOCTbK) cymeCTBeHHHX IIpH3HaXOB 3a- 

aBjiaeMoro TexHimecxoro pememifl m AocTHra- 
eMMM TeXHHieCKHM pe3yjn>TaTOM. 

YKaaaHHHe np»3HaxH, oTJiHHHTeJibHHe or 
npoTOTma > h Ha xoropbie pacnpocrpaHaeTca 
HcnpamnBaeMbift ofoeM npaBOBOH 3anjHTbi, bo 
Bcex ary^aax npcraromai. 

3a^aMeH npejyiaraeMoro H3o6peTeHHs aBJia- 
crca o6ecneMeHHe acJxfcexTHBHoro ramema xax 

BHCOKOMaCTOTHMX, Tax H HH3XOUaCTOTHHX 

xojie6aHHH j&Bjiemia b ABHraTene npn bhcoxhx 
napaMerpax iuiothocth 3apa^xaHHS h mhhhmh- 
3anHH co3AasaeMbix ABHraTejieM xpyTamnx 

MOMeHTOB, o6yOlOBJieHHMMM 3XCUeHTpHCHTeT0M 

ero t3th, 

yxa3aHHbm TexmraecxHii pe3y;n>TaT npH 
ocymecrB^eHHH H3o6pereHHa AocTHraeTca TeM, 
mto b H3BecTHOM ABHraTeae, coaepacameM 
xopnyc, cookoboh 6jiox h npowo cxpemieHHWH 
c xopnycoM 3apaA TBepAoro TomiHBa c 
yupynaMH MaaateTaMH, pa3MemeHHHMH y ero 

TOPUOB, OCo6eHHOCTb 3aKJOOHaeTCS B TOM, HTQ 

b neM o6pameHHMd k comioBOMy 6jioxy Topen, 
3ap^Aa yaajieH ot xpnTirqecxoro ceneHHa 
cotuioBoro 6jioxa Ha paccToaHHe, cocraBJiaiomee 
4 - 16 HaHajn>Hi*x tojiiqhh ropamero csoAa 
3apflaa, a BHyTpeHHHH ARaMeTp MaH^ceTbi y 
yxa3aHHoro Topua cocraBjiaeT 0,7 - 0,9 
MaxcHMajibHoro Hapy^Horo AHaMerpa 3ap#Aa. 
HoBoe B3aHMHoe pacnojio*:eHHe xoncrpyx- 

THBHMX 3A CM CHTOB H COOTH OIH 6HH e HX pa3Me- 

poB, a rax»:e Ha/unine CBH3eii Meayry hctzuislmk 
h y3JiaMH 3aaBjiaeMoro ABHraTejia no3BO^aer, 

B MaCTHOCTH: 

- 3a cnerr yAajieHna o6panjeHHoro k 
coruioBOMy 6.noxy Topija 3apa#a ot xpHra^e- 
cxoro ce^eHHA comiOBOro 6jioxa Ha paccroaHHe, 
cocraB/iaiomee 4 - 16 HaHzuibHux tojiiahh 
ropamero CBOAa 3apsma - hcxjiiomhtb npoHHx- 
HOBeHHe peuHpxyjiauHOHHbix 3oh, pa3BHBax>- 
nwixca aa TopijeM 3apa^a, b xpHTHMecxoe 
ce^eHHe coruia h, reM caMMM, pe3xo CHH3HTb 

ra304HHaMHMeCKHH 3XCD^eHTpH CHTCT peaxraB- 

hoh cwiu. IlpH npHGraxeHHH o6pameHHoro x 
comioBOMy 6;ioxy Topija 3apaaa ot xpHTHMe- 
cxoro ceMeHHA Ha paccroaHHe, Mem>inee 4 
HaqajibHbix tojuahh ropamero cBOfla 3apaAa, 
peuHpxyjiauHOHHbie 30hw npoaojiacaiar, Ha 
pswe pe^cHMOB, npoHHxaTb Hirate no noToxy 3a 
xpHTHMecxoe ce^eHHe coruioBoro 6.noxa, pe3xo 

yCHJIHBaa ra30AHHaMHMeCXHH 3XCU.eHTpHCHTCT 

«BHraTejw. Tlpn y^ajieHKH o6pameHHoro x 
conjiOBOMy 6jioxy ropija 3apana or xpHTHMe- 
cxoro ceneHHa Ha paccroaHHe, 6oAbmee 16 
Ha^ajibHbix TOjinjHH ropaniero CBOAa 3apa^a, 



ysejiH^eHHe naccHBHOH Maccw aBHraTejia cbo- 
Aht Ha HeT flocTHraeMUH acJxJjexT; 

BbinoraeHHa BHyrpeHHero ^naMerpa 
o6pameHHOH x comioBOMy 6jioxy MaHxeTH 
cocraB^unomKM 0,7 - 0,9 HapyatHOro AHaMerpa 
3apa^a - npexpanaTb pa3BHTHe peunpxy^ami- 
OHHbix 30H b ra30BOM TpaxTe ABHraTejia nocne 
Bbixo^a nosepxHocTH ropeHHa Ha AHaMerpu, 
npeBbimaiomjHe jmaMeTpM ynpyrax MaHJxeT. B 
oiy^ae BHno^iHeHHa BHyTpeHHero OTaMerpa 
o6pan;eHHOH x comioBOMy 6^oxy MaraceTbi, 
MeHbiDHM 0,7 MaxcHMajibHoro Hapy^Horo 
AMaMeTpa 3apaAa, pen^pxyjiaiufOHHbie sohm 
pa3BHBaioTca 3a TOpi^eM Maim era, h cHH^emia 
norepb nojinoro AaBJieHHa He hpohcxoaht. B 
oiynae ace BbmonHeHHa BHyTpeHHero aaaMeTpa 
o6pameHHOH x comioBOMy 6jioxy Man^eTu, 
6ojibnaiM 0,9 MaxcHMajibHoro HapyxHoro flHa- 
MeTpa 3apaaa, TOjnxuiHa MaHxer craHOBHrca 
HeaocraTOHHOH jyia 3cJx})exTHBHOro rameHHa 

BUCOKOHaCTOTHblX KOJie6aHHH. 

CymHocTb H3o6peTeHHa 3axjnoHaeTca b 
tom, hto b paxeTHOM nBurarcjiCy BKTtiowaiomeM 
xopnyc, coiuiOBOH 6jiox h npo^rao cxpemieHHWH 
c xopnycoM 3apa^ TBepfloro TonraBa c 
ynpyrHMH MaH^ceTaMH, pa3MemeHHbiMH y ero 
TopueB, b orjtHHHe or npoTOTHna, corjiacHo 
H3o6peTeHHio, o6pameHHuii x cx>njiOBOMy 6^oxy 
Topea 3apsma yaajieH or xpHTHMecxoro ceMeHHa 
comioBoro 6;ioxa na paccroaHHe, cocraBjiaiomee 
4 - 16 HauajibHMX tojuuhh ropamero CBOAa 
3apaaa, a BHyrpeHHHH AHaMerp MaH^ceTM y 
yxa3aHHoro ropua cocraBJiaeT 0,7 - 0,9 
MaxcHMajibHoro Hapy»u«oro AaaMeTpa 3apa#a. 

CyntHocrb H3o6pereHHa noacHaeTca nepre- 
jkom, Ha xoropoM na (|)Hr. 1 H3o6pa^xeH o6cqhh 
bha npeAiiaraeMoro paxeTHoro ABHraTejia TBep- 
Aoro ToruiHBa , a Ha 4jht. 2 - rpacj>HK 

33BHCHMOCTH BCJlHMHHbl XpyTameiX) MOMCHTa 

(M) ot yAajieHHa o6pameHHoro x comioBOMy 
6^oxy Topua 3apaAa ot xpHTHnecxoro ceueHM 
conjiOBoro 6jioxa (X/Ei). 

ripewaraeMbiH PflTT coctoht H3 xopnyca 

1, b xoropoM pacnojioateH npoHHo cxperuieH- 
hhh c xopnycoM 3apaa TBepAoro TonnHBa 2, 
y TOpuep 3 h 4 xoToporo pa3MemeHH ynpyrne 
MaHateTbi 5 h 6, a coruioBoro &xoxa 7 c 
xpnTHMecxHM ceneHneM 8. 06pameHHbrii x 
coruioBOMy 6^oxy 7 -ropeu 4 3apaAa 2 yaa-neH 
ot xpHTKraecxoro ceMeHHa 8 conjiOBoro 6^oxa 
7 Ha paccroaHHe X, cocraBAaiomee 4 - 16 
HanajibHbix To^mmi ropamero cboab Ei 3apaAa 

2, a b HyTpeHHHH AHaMerp d o6pameHHOH x 
coruioBOMy 6^oxy 7 MaH^erbi 6 cocTaB^aer 0,7 
- 0,9 MaxcHMajibHoro Hapy^KHoro AHaMeTpa D 
3apaAa 2. 

BbinieonHcaHHbiH pax era mm flBHraTejnb 
TBepAoro TonjiHBa pa6oraeT cneAyromHM o6pa- 

30M. 
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IlpH TeweHHH npo^yKTOB cropaHRfl 3apflfla 
TBepAoro Tomima 2 no TpaKTy ABHraTejis 3a 
TopuoM 4 3apaaa 2 pa3BHBaKyrca peoapKyjia- 
UHOHHwe 3ohh 7 ^rana KOTopHx, xax noxasa^H 
MHorouHoieHHwe 3KcnepHMeHTajn>HHe hccacao- 
BaHM, He 3aBncHT or napaMeTpoB ra3a na 
Bxojje b npeflcomioBOH o&beM, a onpeaejiflercfl 
bhcotoh ycryna, 3a xoropHM 3th 30hh 
pa3BHBaiOTC5i. BaieacTBHe 3Toro pennpxy;umH- 

OHHHe 30HN He MCttyT npOHHKHyTb B 

KpHnwecKoe ceMeHHe 8 h cymecraeHHO 

nOBJIHSTb Ha ra30AHHaMHMeCXHH 3KCUeHTpKCH- 

TeT ABHraTe^ia. Ilooie Buxoaa noBepxHocra 
ropeHHff sapwa 2 Ha AHaMerpH, npesHinaiomHe 
anaMeTp d Maraee-m 6 b 3aaBAsteMOM aB-ropaMH 
TexHHMecKOM pemeHHH, peuHpxyjumHOHHbie 
3ohh racHTca, yMeHbmasi noTepn naraoro 
naBJiemisi b ABHraTeJie. 

Buno/iHeHHe paxeTHoro ABHraTejin b coot- 
BeTCTBHH c M3o6p6TeHHeM no3BOJiHLno ofiecne- 



HHTh a4K}>eKTHBHoe rameHne xax Bwcoxo*ia- 

CTOTHMX, TaK H HH3KOMaCTOTHHX K0JIc6aHHH 

flaBJieHHa b flBHraTone npn bucokhx napaMeT- 
pax iuiothocth sapa^aHHa h MHHHMH3auHH 
co3^aBaeMHx ABHraTejieM KpyTamnx momchtob, 
oSyaioB^eHHWMH 3xcueHTpHCHTeroM ero Tara. 

H3o6peTeHHe Moacer 6utb Hcnojn>30BaHo 
npH pa3pa6once paxeTHHx ABHraTejieii TsepAoro 

TOIUlHBa, OOIOHHMX K BHSpaiJHOHBOMy rOpCHHK) 
H C BHCOKOH lUIOTHOCTJblO 3ap£UKaHH£. 

VKa3aHHUH no/ioacMTejn>HLiH 34x£>eKT noA- 

TBep«AeH OrHeBWMH CTCHAOBMMH HCllblTaHHSMH 
OnMTHHX o6pa3uoB PflTT, BWHOJlHeHHOrO B 

cooTBercTBHH c H3o6peTeHHeM. 

B HacToamee BpeMs pa3pa6oraHa pa6oHas 
KOHCTpyKTopcKaa AOKyMeHTauwa Ha ABHraTejib, 
nposeAeHH ero rocyAapcTBeHHue HcnbrraHHa, b 
tom HHCxne, b cocraBe peaxraBHoro cHapsAa 
chctcmh 3ajmoBoro oraa, HaMe^eHo hx 

CepHHHOe npOH3BOACTBO. 



OOPMYJIA H30BPETEHHH 



TOIUlHBa , 
6^0K H 



PaxeTHHH ABHraTejib TsepAoro 
coAepxamm xopnyc, cohjioboh 
npoMHocKpemxeHHHH c xopnycoM 3apfiA TBep- 
Aoro TomxHBa c ynpyniMH MaHxeeTaMH, 
pa3MemeHHHMH y ero Topn.OB, omjiunatomuu- 

CH TeM, HTO B HeM o6paipeHHbIH X COIIAOBOMy 

6Vioxy Topen, 3ap*Aa yAaneH or xpHTHMecxoro 



ce^esaa cormoBoro 6jioxa Ha paccTOHime, 
cocraBAjnon^ee 4 - 16 HawaABHtix totceuhh 
ropamero CBOAa 3apnAa, a BHyTpeHHHH AHaMeTp 
MaH^cern y yxa3aHHoro Topua cocraBJiaeT 0,7 
- 0,9 MaxcHMajibHoro HapyatHoro AwaMeTpa 




3axa3 — -t^/^/i— IIoAnMCHoe 
0>HnC, Per. JEP N9 040921 
121858, MocxBa, BepexxoBCxaa Ha6., a.30, xopn.l, 
HayHHO-HCC/reAOBaTeAbCKoe OTAe.neHHe no 

nOATOTOBKe 0<|>HlU*ajU>HUX H3H3HMH 

OmeMaTaHo Ha nojmrpac}>HHecxoH 6a3e <DHI1C 
121873, MocxBa, BepexxoBCxaa Ha6., 24, CTp.2 
OTAeAeHne Bwnycxa o^Hu.HaAbHwx H3AaHHif 
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